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OBJECTIVE: To determine the mortality rate and risk factors for in-hospital 39 
death among hospitalized HIV-negative tuberculosis (TB) patients in poor urban 40 
areas in the Philippines. 41 
DESIGN: A cross-sectional study was conducted at a national infectious disease 42 
hospital in Manila City. The target population was all forms of HIV-negative TB 43 
patients aged ≥13 years who were admitted from October through December 44 
2009. Demographic and clinical information was collected from medical charts, 45 
and the risk of in-hospital death was measured. 46 
RESULTS: Among a total of 407 HIV-negative TB patients, four were excluded 47 
due to missing records, and 403 were included in the analysis. The majority 48 
were poor urban residents (90%), and 66% were males. Overall, 37.5% of 49 
hospitalized patients died in the hospital (n=151/403), and 30% of these patients 50 
died before the third day of hospitalization. The risk factor analysis demonstrated 51 
that complications of bacterial pneumonia had the greatest effect on in-hospital 52 
death (adjusted odds ratio [AOR]: 4.53; 95% confidence interval [CI]: 2.65 to 53 
7.72), followed by anorexia (AOR: 3.01; 95% CI: 1.55 to 5.84), anemia 54 
(hemoglobin <10 g/dL, AOR: 2.35; 95% CI: 1.34 to 4.13), and older age (aged 55 
 4 
≥50 years, AOR: 1.85; 95% CI: 1.08 to 3.17). The presence of hemoptysis (AOR: 56 
0.44; 95% CI: 0.25 to 0.80) was associated with improved survival. 57 
CONCLUSION: The mortality rate of hospitalized HIV-negative TB patients was 58 




The Philippines has the ninth highest rate of endemic tuberculosis (TB) in the 62 
world. The annual estimated incidence rate of newly diagnosed TB was 275 per 63 
100,000 population, and the TB-related mortality rate was 33 per 100,000 64 
population in 20101, while the prevalence of human immunodeficiency virus 65 
(HIV) infection among the adult population remains very low (<0.1% in 2009)2. 66 
As is the case in other TB-endemic countries, delays in seeking health care 67 
are common among Filipino TB patients. According to a nationwide survey, 43% 68 
of residents with TB symptoms took no action, 31.6% self-medicated, and only 69 
25.4% consulted a health care provider3. Many TB patients thus remain 70 
untreated, and only those with serious disease are expected to be hospitalized, 71 
especially in poor urban areas such as Manila City. 72 
 In TB-endemic countries, the mortality rate of hospitalized TB patients is 73 
considerably high. Studies have shown that the mortality rate of hospitalized TB 74 
patients is 26.5% in South Africa and 16.1% in Brazil; in these populations, 75 
acquired immune-deficiency syndrome (AIDS), respiratory failure requiring 76 
mechanical ventilation, and malnutrition were associated with in-hospital death4, 77 
5. However, these studies were conducted in African and South American 78 
 6 
countries, and no data regarding the in-hospital TB mortality are available for 79 
Southeast Asian countries, including the Philippines. 80 
 We therefore conducted this hospital-based study 1) to describe the 81 
clinical characteristics of HIV-negative TB patients hospitalized at a national 82 
infectious disease hospital in poor urban areas of Manila, the Philippines; 2) to 83 
calculate the in-hospital mortality rate; and 3) to elucidate the factors associated 84 
with death. 85 
86 
 7 
MATERIALS AND METHODS 87 
Setting and study population 88 
Metro Manila is the national capital region and comprises 16 cities, including 89 
Manila City. According to the United Nations Human Settlements Program, the 90 
population in the Philippines was 11 million in 2008, and 44% of Manila City 91 
residents lived in urban slum areas6. The San Lazaro Hospital (SLH) is a 92 
national infectious disease referral center for Metro Manila and neighboring 93 
provinces. The hospital has a 500-bed capacity and provides free medical care, 94 
particularly for poor inhabitants. According to the hospital admission database, 95 
1,884 patients were hospitalized with a diagnosis of pulmonary TB (PTB) in 96 
2009. 97 
 We conducted a retrospective hospital-based cross-sectional study in 98 
November 2010. Our target patients were adolescents and adults aged ≥13 99 
years who were admitted to the SLH’s TB ward with a diagnosis of PTB or 100 
extra-pulmonary TB (EPTB) from October 1st 2009 through December 31st 2009. 101 
Patients younger than 13 years old were excluded from the study because they 102 
were generally hospitalized in different wards. Patients with suspected 103 
immunodeficiency were routinely screened for HIV and excluded from the study. 104 
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Although cultures for Mycobacterium tuberculosis were not performed in the 105 
SLH, patients who failed two courses of the standard treatment regimen were 106 
considered as multidrug-resistant TB (MDR-TB) cases and usually referred to 107 
other institutions, and therefore MDR-TB cases were not likely included in our 108 
study. Eligible patients were identified from a hospital admission database using 109 
ICD-10 coding7. 110 
 111 
Case definitions 112 
A patient was diagnosed with smear-positive PTB if s/he fulfilled at least one of 113 
the following criteria: 1) acid-fast bacilli (AFB) was positive for at least two 114 
sputum samples, 2) AFB was positive for one sputum sample and radiographic 115 
findings were consistent with active PTB, or 3) AFB was positive for one sputum 116 
sample and sputum culture was positive for MTB. A patient was diagnosed with 117 
smear-negative PTB if s/he fulfilled the following criteria: 1) AFB was negative for 118 
three sputum samples, 2) radiographic findings were consistent with active PTB, 119 
3) antibiotic treatment was not effective, and 4) physicians or TB diagnosed 120 
committee (TBDC) decided to treat the patient as PTB. A patient was diagnosed 121 
with EPTB if smear or culture was positive for at least one clinical sample from 122 
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an extra-pulmonary site, or there was a clinical and/or histopathological 123 
evidence consistent with active EPTB8. We also included the patients who could 124 
not provide appropriate sputum samples but whose signs and clinical history 125 
were consistent with active TB. Patients with PTB plus EPTB were classified as 126 
PTB patients based on the WHO definition1. 127 
 128 
Data collection and analysis 129 
Demographic and clinical information were collected from medical charts using a 130 
standardized data collection form. The data were subsequently entered into an 131 
electronic database programmed by EpiData Version 3.1 (the EpiData 132 
Association, Denmark). We measured the risk of death during the hospitalization 133 
as an outcome. Patient characteristics were summarized using descriptive 134 
statistics. To investigate the risk factors for in-hospital death, unadjusted and 135 
adjusted odds ratios (ORs) and their 95% confidence intervals (CIs) were 136 
generated using logistic regression models. Variables were included in the 137 
multiple logistic regression model if their p values were less than 0.2 by using a 138 
backward stepwise selection method; body mass index (BMI) was excluded from 139 
the final model as the data was available only for a limited number of patients. 140 
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The statistically significant level was taken to be 5%. All statistical analyses were 141 
performed using STATA Version 10.0 (STATA Corp., USA). 142 
 This study was approved by the Institutional Review Board (IRB) of the 143 




Baseline characteristics 147 
During the target period, a total of 422 patients were hospitalized with a 148 
diagnosis of TB. Of these patients, 19 (4.5%) were excluded because of missing 149 
medical records (N=4), non-TB diagnosis (N=1), HIV positivity (N=11), and 150 
suspected history of HIV (N=3). Therefore, 403 (95.5%) HIV-negative TB 151 
patients were included in our analysis. Among these patients, 35 were 152 
discharged against medical advice. We included these patients as surviving 153 
patients. 154 
 The demographic and clinical characteristics of the 403 included 155 
patients are shown in Table 1. The median age of the patients was 41 years (13 156 
to 86 years), and more than 60% were male. The majority of our patients were 157 
poor urban residents; more than three-quarters were residents of the National 158 
Capital Region, and 88.6% were living below the national poverty line9. A total of 159 
332 (82.4%) patients were diagnosed with isolated PTB, 50 (12.4%) patients 160 
were diagnosed with PTB plus EPTB (pleural, n=38; meningeal, n=7; hepatic, 161 
n=2; bone, n=1; pleural+hepatic+bone, n=1; lymphatic+hepatic+bone, n=1), and 162 
21 (5.2%) patients were diagnosed with isolated EPTB (meningeal, n=19; 163 
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pleural, n=2). Half of the patients had a previous history of TB treatment. 164 
Although the data of BMI, past medical history, and social history were available 165 
only for a limited number of patients, a low BMI (median 16.8; range 8.5-32) and 166 
a high rate of comorbidities (10.7%) were observed in our patients. 167 
 Among all hospitalized TB patients, cough was the most common 168 
symptom, followed by dyspnea. The median duration of symptoms from onset to 169 
admission was 30 days (range: a few hours to four years), but the data was not 170 
available for six patients. 26.2% of our patients had experienced chronic 171 
symptoms for more than three months. A total of 183 (45.2%) patients submitted 172 
at least one sputum sample, and among them, 60 were AFB smear positive for 173 
two specimens. Most patients who failed to submit sputum did so due to the 174 
severity of their conditions, and 118 (29.3%) patients died before submitting 175 
sputum samples. Chest radiography findings were available only for 221 (54.8%) 176 
patients because many patients kept their chest X-ray films after discharge. A 177 
total of 50 (12.5%) patients had already received anti-TB treatment before 178 
coming to our hospital, but 28 of these patients were receiving inadequate 179 
regimens (ie. only one or two anti-TB drugs were prescribed) and their treatment 180 
was suspended after the hospitalization: 19 were prescribed from private 181 
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practitioners, and 9 were from health centers. Anti-TB treatment was initiated in 182 
76 (18.9%) patients during their hospitalization at our institution, and thus a total 183 
of 98 patients (ie. 22 continued and 76 newly initiated) received anti-TB 184 
treatment before their discharge. 34.5% of TB patients had bacterial pneumonia 185 
at the time of admission or developed pneumonia after admission; amoxicillin, 186 
cephalosporins, and azithromycin were mainly used for treatment of bacterial 187 
pneumonia. 188 
 189 
Risk factors for in-hospital mortality 190 
Among all 403 patients evaluated, 151 died during hospitalization, resulting in an 191 
in-hospital mortality rate of 37.5% (Table 1). Of these patients, 101 (66.9%) died 192 
within the first week of hospitalization; 21 (13.9%) died on the day of admission, 193 
and another 24 (15.9%) died on the second day of hospitalization (Figure 1). The 194 
causes of death were recorded only in 29 patients, and among them, massive 195 
hemoptysis was the leading cause (n=11) followed by heart failure (n=4). The 196 
factors associated with in-hospital mortality are shown in Table 2. Univariate 197 
analysis showed that older age (patients aged ≥50 years), referrals, dyspnea, 198 
anorexia, absence of hemoptysis, neutrophilia (white blood cell count ≥12 × 199 
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109/L), anemia (hemoglobin <10 g/L), not receiving anti-TB treatment, and the 200 
presence of bacterial pneumonia were associated with higher mortality. Lower 201 
BMI was also likely to be associated with death, but the statistical evidence was 202 
weak due to the limited number of patients for whom BMI data were available. 203 
We excluded BMI from the multivariate analysis due to the deficiency of sample 204 
size. Multivariate analysis revealed that the presence of bacterial pneumonia 205 
was most strongly associated with in-hospital death. Absence of hemoptysis, 206 
anorexia, anemia, and older age also remained associated with higher rates of 207 
death. To control for the potential change in patients' characteristics throughout 208 
the duration of hospitalization, we stratified our patients into two groups: patients 209 
who stayed in the hospital for <7 days (N=137) and those stayed for ≥7 days 210 
(N=266). The magnitude of the effect of each risk factor was almost identical 211 





The in-hospital mortality rate among HIV-negative TB patients in poor urban 216 
areas in the Philippines was as high as 37.5%; this figure was substantially 217 
higher than the mortality among PTB patients at local health centers in Manila 218 
city (7.7% in 2009, according to the local health authority). The in-hospital 219 
mortality shown in our study was higher than those previously reported in other 220 
TB-endemic countries (4.9 to 26.5%)4,5,10,11. Several studies have reported 221 
higher mortality rates (25.9 to 67.8%)12-15, but these studies included only 222 
patients requiring intensive care. 223 
 We demonstrated that 34.5% of HIV-negative TB patients had 224 
complications from bacterial pneumonia, and bacterial pneumonia co-infection 225 
substantially increased the risk of in-hospital TB death. Studies have shown that 226 
TB/pneumonia co-infection is not uncommon in TB-endemic countries16-18. 227 
Nyamande et al showed that TB co-infection increased the mortality rate of 228 
bacterial pneumonia17. Among the TB patients requiring intensive care, 229 
hospital-acquired pneumonia was associated with in-hospital death12, 14. These 230 
findings may indicate that severe PTB causes serious lung damage and/or 231 
reduces the effectiveness of the immune response, thus increasing the risk of 232 
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secondary bacterial infection14. However, our study lacked sufficient 233 
microbiological/immunological data to provide a causal explanation for the 234 
observed phenomenon. Some of community-acquired bacterial pneumonia 235 
cases may have been misclassified as PTB in our cases. Furthermore, the data 236 
on antimicrobial therapy for pneumonia were not recorded systematically. 237 
Further investigations are warranted. 238 
 We found that anorexia and anemia were correlated with mortality. Many 239 
of our patients had a low BMI. Studies have suggested that lower BMI, a lower 240 
serum albumin concentration, and a lower hemoglobin level are important risk 241 
factors for mortality among TB patients19,20. The high in-hospital mortality 242 
observed in this study is likely at least partly explained by the poor nutritional 243 
status of our study population. Older age was also associated with in-hospital TB 244 
death. Many elderly individuals have comorbidities, and the presence of 245 
comorbidities is known to be associated with a lower diagnostic yield for TB10,21. 246 
Although the available data on underlying conditions were limited, our findings 247 
were compatible with previous reports. Unexpectedly, the presence of 248 
hemoptysis was associated with improved survival. According to a 249 
healthcare-seeking behavior survey conducted in the Philippines, residents with 250 
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hemoptysis were more likely to consult healthcare providers3. Together, these 251 
data suggest that a frightening symptom, such as hemoptysis, may drive 252 
patients to consult a doctor earlier than they would otherwise. 253 
 In our study, 25.1% of hospitalized patients died within a week of 254 
admission. Similar findings were reported in other countries with high TB 255 
endemicity. In South Africa, the in-hospital mortality was highest during the first 256 
week of hospitalization, and late presentation was associated with mortality22. In 257 
Serbia, 34% of hospitalized TB patients died within four days of admission due 258 
to the delay in diagnosis23. The delay in healthcare seeking determines the 259 
outcome of TB patients24. In the Philippines, only 25% of patients with TB 260 
symptoms consult a health care provider3. In the current study, a quarter of our 261 
patients were not hospitalized until three months or more after disease onset 262 
and we believe that the late visit to the hospital should be attributed to the high 263 
mortality. In our setting, we could not show the significant association between 264 
the duration from onset to admission and mortality. This may be due to recall 265 
bias; recalling exact point of chronic disease onset is difficult. Furthermore the 266 
associations with anolexia, anemia, low BMI indicate that the poor health state in 267 
the population should also be a determinant of the high TB mortality in the 268 
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Philippines. In addition, the quality of care offered by private practitioners is often 269 
questionable in TB-endemic countries25-27. A systematic review suggested that 270 
consulting a private practitioner is one risk factor associated with diagnostic 271 
delay28. In Metro Manila, 53% of TB patients initially consulted a private 272 
physician29. In fact, among 28 of our patients who had been receiving 273 
inadequate anti-TB treatment prior to admission, 19 (68%) had consulted private 274 
practitioners. Improvements in access to high-quality care are critical to the 275 
success of TB programs in slum settings, such as those studied here. We noted 276 
that almost half of our patients had a previous history of TB treatment. But the 277 
history of TB treatment was not associated with the mortality. 278 
 Even after hospitalization, the delay between admission and the 279 
initiation of anti-TB treatment—i.e., the in-hospital delay—remains problematic30, 280 
31. In our setting, of the 252 patients who survived to discharge, 71% were 281 
discharged without anti-TB treatment. According to our hospital guideline, 282 
patients need to submit three sputum samples for AFB screening prior to 283 
initiating the treatment, but only a half of them completed the screening before 284 
discharge. In addition, it requires additional time for smear-negative PTB 285 
patients to have the treatment recommendation by the TBDC. Although their 286 
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treatments were intended to be initiated at the hospital outpatient department or 287 
at community clinics, a high follow-up rate cannot be expected in our poor urban 288 
setting. The delayed treatment of TB is a crucial problem not only with respect to 289 
curing patients but also with respect to protecting the wider community from the 290 
spread of Mycobacterium tuberculosis32. The recent national clinical guidelines 291 
recommend that anti-TB treatment be initiated for any patient whose symptoms 292 
or chest radiographs are highly suggestive of TB before final culture results are 293 
received33. The initiation of anti-TB treatment during the hospitalization must be 294 
considered for newly diagnosed TB patients in high endemic areas. The 295 
introduction of early TB detection systems, such as Xpert MTB/RIF, may shorten 296 
the in-hospital delay34. 297 
 Our study has several limitations due to its retrospective nature. Some 298 
potential risk factors for mortality, including comorbidities, social histories, and 299 
contact histories, were not sufficiently recorded in the medical charts. Chest 300 
radiographs were available only for 55% of our patients. The TB diagnosis was 301 
largely based on clinical assessments, and only a limited number of cases were 302 
confirmed microbiologically. Also many of EPTB cases may have been 303 
undetected in our resource limited setting. Bacterial pneumonia was also 304 
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diagnosed clinically, and the timing of disease onset was not recorded. However, 305 
all of our doctors are experienced infectious disease experts, and their clinical 306 
diagnoses were expected to be sufficiently accurate35. We are now conducting a 307 




The in-hospital mortality among HIV-negative TB patients was high in poor 311 
urban areas in Manila, the Philippines. Bacterial co-infection and poor nutritional 312 
status were strongly associated with TB-related death, reflecting these poor 313 
living conditions. The expansion of case detection and the early initiation of 314 
treatment are important strategies for reducing the in-hospital TB mortality rate in 315 
countered with high TB endemicity such as the Philippines. Early antibiotic 316 
therapy for bacterial co-infection may also improve outcomes of patients with 317 
severe TB; however, further investigations are warranted. 318 
  319 
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 Table 1 Characteristics of hospitalized TB patients at the San Lazaro Hospital, Manila, the Philippines. 438 
 Total N (%) or  Total N (%) or 
 N Median (range)  N  Median (range) 
Age (years) 403 41 (13-86) Duration of symptoms
Д 
397  
  13 – 30 yrs  118 (29.3)   < 1 months  178 (44.8) 
  31 – 50 yrs  145 (36)   >=1 months - <3 months  115 (29.0) 
  > 50 yrs  140 (34.7)   >=3 months  104 (26.2) 
Sex 403  Sputum status 403  
  Male  266 (66)   Smear positive   
  Female  137 (34)     >= 2 sputum  60 (14.9) 
Body mass index (kg/m2) 149 16.8 (8.5-32.0)     1 sputum  5 (1.2) 
Address 403    Negative  118 (29.1) 
  Metro Manila  313 (77.7)   No sputum  220 (54.6) 
  Other region  90 (22.3) WBC (x 109 /L) 358 10.7 (1.4-44.0) 
Income level* 378  Hemoglobin (g/L) 358 11.4 (3.0-17.3) 
  Non-poor  21 (5.2) CXR findingsΦ 221  
  Poor  357 (88.6)   Normal  10 (2.5) 
     Abnormal  211 (52.4) 
Referrals† 403       Minimal  22 (10) 
  Yes  128 (32)      Extensive  183 (82.8) 
  No  275 (68) Form of TB 403  
Any comorbidities‡ 149    Isolated PTB  332 (82.4) 
  Yes  43 (10.7)   PTB + Extra PTB  50 (12.4) 
  No  106 (26.3)   Extra PTB  21 (5.2) 
Past TB treatment¶ 403  Anti-TB drug  403  
  Yes  205 (50.9)   Started  98 (24.3) 
  No  198 (49.1)   not started  305 (75.7) 
Symptoms at admission 403  Complication 403  
  Cough  276 (68.5)   bacterial pneumonia  139 (34.5) 
  Dyspnea  259 (64.3)   Pneumothorax  40 (9.9) 
  Fever  170 (44.7) Length of hospital stay§ 403  
  Sputum production  178 (44.2)   <= 7 days  175 (43.4) 
  Hemoptysis  134 (33.3)   > 7days  228 (56.6) 
  Anorexia  85 (21.1) Status at discharge 403  
  Weight loss  73 (18.1)   Alive  252 (62.5) 
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  Body malaise  68 (16.9)   Death  151 (37.5) 
TB = tuberculosis; SD = standard deviation; BMI = Body mass index; mo = month; WBC = White blood cell 439 
count; CXR = Chest X ray; PTB = pulmonary tuberculosis. 440 
The number of missing data for BMI, income level, comorbidities, duration of symptoms, WBC count, 441 
hemoglobin, and CXR findings were 254, 35, 254, 6, 45, 45, and 182, respectively. 442 
* Income level was classified according to the per capita poverty threshold (PCPT) defined by the 443 
government9. PCPT indicated the annual per capita income required to satisfy essential nutritional 444 
requirements (2,000 calories) and other basic needs. The annual income of non-poor people was above the 445 
PCPT and that of poor people was below the PCPT. 446 
†Cases referred from other hospitals, health centers, or private clinics. 447 
‡Past medical history included asthma, chronic obstructive pulmonary disease, hypertension, diabetes 448 
mellitus, heart diseases, and renal diseases. 449 
¶A history of past TB treatment regardless of treatment completion status. 450 
Дmedian; 30 days, range; few hours to 4 years 451 
ΦThe terminology of CXR findings is according to the national TB guideline8. 452 




Table 2 Univariate and multivariate analysis of risk factors for in-hospital TB mortality. 456 
 Discharged Deceased Unadjusted odds ratio Adjusted odds ratio* 
 N (%) N (%) (95% CI) (95% CI) 
Age (years)     
  >= 50 77 (51.7) 72 (48.3) 2.07 (1.37-3.14)  1.85 (1.08-3.17) 
  < 50  175 (68.9) 79 (31.1) Ref. Ref. 
Sex     
  Male 164 (61.6) 102 (38.4)  1.11 (0.73-1.71) 0.77 (0.43-1.37) 
  Female 88 (64.2) 49 (35.8) Ref. Ref. 
Body mass index (kg/m2)     
  < 17 50 (64.9) 27 (35.1) 1.89 (0.91-3.91)  
  >= 17 56 (77.8) 16 (22.2) Ref.  
Place of residence     
  Other region 59 (65.6) 31 (34.4) 0.85 (0.52-1.38)  
Metro Manila 193 (61.7) 120 (38.3) Ref.  
Income level     
Poor 228 (63.9) 129 (36.1) 3.4 (0.98-11.7) 1.17 (0.62-2.22) 
Non-poor 18 (85.7) 3 (14.3) Ref. Ref. 
Referrals     
No 163 (59.3) 112 (40.7) 1.57 (1.00-2.45)  
Yes 89 (69.5) 39 (30.5) Ref.  
Any comorbidities     
  Yes 24 (55.8) 19 (44.2) 1.26 (0.66-2.42)  
  No 72 (67.9) 34 (32.1) Ref.  
Past TB treatment     
  Yes 124 (60.5) 81 (39.5) 1.2 (0.80-1.79)  
  No 128 (64.6) 70 (35.4) Ref.  
Symptom at admission     
 Cough     
   Yes 175 (63.4) 101 (36.6) 0.89 (0.58-1.37)  
   No 77 (60.6) 50 (39.4) Ref.  
 Dyspnea     
   Yes 145 (56.0) 114 (44.0) 2.27 (1.45-3.55)   
   No 107 (74.3) 37 (25.7) Ref.  
 Fever     
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   Yes 104 (61.2) 66 (38.8) 0.94 (0.63-1.41)  
   No 138 (61.9) 85 (38.1) Ref.  
 Sputum production     
   Yes 116 (65.2) 62 (34.8) 0.82 (0.54-1.23)  
   No 136 (60.4) 89 (39.6) Ref.  
Hemoptysis     
   Yes 103 (76.9) 31 (23.1) 0.37 (0.23-0.60) 0.44 (0.25-0.80) 
   No 149 (55.4) 120 (44.6) Ref. Ref. 
 Anorexia     
   Yes 36 (42.4) 49 (57.7) 2.88 (1.76-4.71) 3.01 (1.55-5.84) 
   No 216 (67.9) 102 (32.1) Ref. Ref. 
Weight loss     
   Yes 45 (61.6) 28 (38.4) 1.05 (0.62-1.76) 0.57 (0.27-1.19) 
   No 107 (46.5) 123 (53.5) Ref. Ref. 
Duration of symptoms     
  >= 3 months 62 (60.0) 42 (40.0) 1.20 (0.76-1.89)  
  < 3 months 187 (63.8) 106 (36.2) Ref.  
WBC (x 109 /L)     
   >= 12 84 (60.0) 56 (40.0) 1.64 (1.05-2.57)  
   < 12 155 (71.1) 63 (28.9) Ref.  
Hemoglobin (g/L)     
   < 10 65 (56.0) 51 (44.0) 2.01 (1.27-3.19) 2.35 (1.34-4.13) 
   >= 10 174 (71.9) 68 (28.1) Ref. Ref. 
CXR findings     
  Abnormal                 163 (77.3) 48 (22.7)   
    Minimal     
      Yes 20 (91.0) 2 (9.0) 0.30 (0.07-1.32)  
      No 149 (74.9) 50 (25.1) Ref.  
    Extensive     
      Yes 138 (75.4) 45 (24.6) 1.44 (0.60-3.50)  
      No 31 (81.6) 7 (18.4) Ref.  
Form of TB     
  Extra PTB 15 (71.4) 6 (18.6) 0.61 (0.23-1.62)  
  PTB + Extra PTB 36 (72.0) 14 (28.0) 0.60 (0.31-1.15)  
  Isolated PTB 201 (60.5) 131 (39.5) Ref.  
Anti-TB drug     
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  not started 180 (59.0) 125 (41.0) 1.92 (1.16-3.18)  
Started 72 (74.5) 26 (26.5) Ref.  
Bacterial pneumonia     
  Yes 58 (41.7) 81 (58.3) 3.87 (2.51-5.97) 4.53 (2.65-7.72) 
  No 194 (73.5) 70 (26.5) Ref. Ref. 
 457 
*Variables were included in the multiple logistic regression model if their p values were less than 0.2 by 458 
using a backward stepwise selection method; BMI was excluded from the final model as the data was 459 
available only for a limited number of patients. Definition of abbreviations: SD = standard deviation, CI = 460 
Confidence interval, TB = tuberculosis, WBC = White blood cell count, PTB = pulmonary tuberculosis 461 
 462 
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Figure 1 Number of in-hospital TB deaths by week after admission to the San Lazaro Hospital, 465 
Manila, the Philippines 466 
